is becoming increasingly important. Here, we evaluate relative sensitivity of fish and 2 0 larval aquatic-phase amphibians to 45 different pesticides using existing data for three fish. While these results suggest comparable toxicity for pesticides between these two 3 2 groups of vertebrates, testing with a greater diversity of amphibians will help determine 3 3 the generalizability of these results across all amphibians. 
* Please address all correspondence to Scott Glaberman (sglaberm@gmu.edu) surrogate toxicity data from standard fish species (Ortiz-Santaliestra et al., 2017 ; U.S.
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EPA, 2015a). Although the origin and rationale for this common practice is unclear, it is 4 8 likely based, in part, on the many physical and life history similarities between the two Our study poses significant advantages over previous datasets used to inform fish- validation (e.g., nominal, measured), study duration, test species, endpoints measured, and number of concentrations tested. Moreover, there remains a dearth of consistently 2 4 7 conducted amphibian toxicity studies over a wide range of chemicals. Here, we utilize 2 4 8 recently generated toxicity data for pesticides from two U.S. EPA Tier I EDSP studies (FSTRA and AMA), which have similar study designs in terms of all the elements 2 5 0 mentioned above. We also included a second, long-standing fish chronic toxicity study 2 5 1 (i.e., ELS) to provide historical grounding for our analysis. Another important attribute of 2 5 2 all three studies examined (FSTRA, AMA, and ELS) is that each underwent at least three 2 5 3 rounds of review by risk assessors in terms of data quality and statistical analysis. surrogates for aquatic-phase amphibians in ecological risk assessment. Overall, we found very similar sensitivities across apical endpoints based on the although these differences were not statistically significant. There is also a strong linear to 1 and 0, respectively. Moreover, the mean log differences in sensitivity across ELS test to the AMA, although the correlation is slightly weaker and mean log sensitivity 2 6 7 differences are slightly larger (but still non-significant) as compared to the FSTRA-AMA 2 6 8 comparison (Table 2) . terms of both concentrations tested ( Fig. 1) Of the three apical endpoints analyzed in this study, survival data showed the 2 8 8 strongest relationship between the FSTRA and AMA studies (r 2 =0.85, slope=0.98).
Study Design Considerations
1 5
Thus, concentrations tested were too low to result in significant mortality. The strong in both studies, and may suggest similar sensitivity for this endpoint. This similarity in
concentrations tested is reasonable given that FSTRA and AMA studies for each Although the overall differences between fish and frogs were not statistically
significant across chemicals, several chemicals exhibited >10-fold increased sensitivity in in weight and length as compared to the negative (water only) control; however, there
were still significant reductions in length at all test concentrations as compared to the assessment conclusions should always be used with some caution (Wheeler et al., 2014) .
Finally, the toxicity data utilized in our study only represent sensitivity to one 3 9 1 amphibian (X. laevis) and two fish (P. promelas and O. mykiss) species, which presents array of frog species. Moreover, the divergence time of modern amphibians
(Lissamphibia) is approximately 325 million years (Irisarri et al., 2017) , and it is
uncertain whether any single amphibian species can represent the sensitivity to Overall, our finding of comparable sensitivity in fish and tadpole chronic toxicity
studies supports previous studies (Birge et al., 2000; Weltje et al., 2013) . Furthermore,
almost no pesticides were >100-fold more sensitive in the frog relative to fish, which is in such as sorption should also be considered, which could plausibly impact differential 4 1 8 uptake and subsequent toxicokinetics for highly sorptive molecules such as pyrethroids.
Ultimately, given the known variation in sensitivity among amphibians, future studies
should focus on capturing greater taxonomic diversity in amphibian chemical sensitivity This paper has been reviewed according to U.S. EPA's journal clearance guidelines, but
does not necessarily reflect the views or policies of the Agency. 
